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ABSTRACT 

PURPOSE; To obtain sufficient modulation effect even when respective envelopes of a musical 
sound signal and a voice signal are greatly different by varying characteristics of a musical sound in a 
more complex and diversified manner as to the musical sound modulation device which modulates 
the musical sound signal with the voice signal. 

CONSTITUTION: The musical sound signal 1 1 and voice signal 15 are divided into musical sound 
signals and voice signals in plural frequency bands by a BPF group 16' and a BPF 17. An envelope 
extraction circuit 18 extracts respective envelope signals from the respective voice signals. A BPF 
switching circuit 72 selects one of plural BPF outputs of the BPF group 16'. Respective musical 
sound signal having the selected effective signal component is modulated by a VCA 20 with the 
respective envelope signals. Similar operation is realized by switching the filter coefficient of the 
BPF composed of a digital filter and the frequency bands of the musical sound signals and voice 
signals can be made to correspond to each other in optional combination. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st frequency band division means which divides a musical-sound signal into each 
musical-sound signal band-limited in the frequency band where the plurality corresponding to the 
frequency characteristics of this musical-sound signal differs, The 2nd frequency band division means 
which divides a sound signal into each sound signal band-limited in the frequency band where 
predetermined plurality differs, this - with an envelope extract means to extract each envelope signal 
from each sound signal from the 2nd frequency band division means The allocation means which said 
each musical-sound signal from the 1st frequency band division means and each envelope signal from 
said envelope extract means are made to correspond, respectively, and assigns them, The armature- 
voltage control adjustable means to which it carries out adjustable [ of the property of each musical- 
sound signal from said 1st frequency band division means ] on the electrical potential difference 
corresponding to the level of each envelope signal to which it was assigned with said allocation means, 
The musical-sound modulator characterized by having a accumulation means to accumulate each output 
from this armature- voltage control adjustable means, and to output as an output musical-sound signal. 
[Claim 2] The 1st digital-filtering means which divides a digital musical-sound signal into each digital 
musical-sound signal band-limited in the frequency band where the plurality corresponding to the 
frequency characteristics of this digital musical-sound signal differs, The 2nd digital-filtering means 
which divides a digital sound signal into each digital sound signal band-limited in the frequency band 
where predetermined plurality differs, this - with an envelope extract means to extract each digital 
envelope signal from each digital musical-sound signal from the 2nd digital-filtering means The 
allocation means which said each digital musical-sound signal from the 1st digital-filtering means and 
each digital envelope signal from said envelope extract means are made to correspond, respectively, and 
assigns them, A modulation means to modulate the property of each digital musical-sound signal from 
said 1st digital-filtering means by each digital envelope signal to which it was assigned with said 
allocation means, The musical-sound modulator characterized by having a accumulation means to 
accumulate each output from this modulation means, and to output as a digitized output musical-sound 
signal. 

[Claim 3] The allocation condition in said allocation means is a musical-sound modulator given in claim 
1 characterized by things or any 1 term of 2 which can be changed from the exterior. 
[Claim 4] Said 1st digital-filtering means The group of the filter factor corresponding to a multiplier 
storage means to memorize two or more sets of filter coefficients, and the property of a digital musical- 
sound signal is read from said multiplier storage means. A filter operation means to perform the 
operation which divides said digital musical-sound signal into each digital musical-sound signal band- 
limited in the frequency band where the plurality which becomes settled in this filter coefficient differs 
using the group of this filter coefficient, ****** - a musical-sound modulator given in claim 2 
characterized by things, or any 1 term of 3. 

[Claim 5] Said 1st and 2nd digital-filtering means are musical-sound modulators given in claim 2 
characterized by what bandpass filtering processing is performed for, respectively thru/or any 1 term of 
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[Claim 6] Said 1st and 2nd digital-filtering means are musical-sound modulators according to claim 5 
characterized by what highpass filtering processing and low-pass filtering processing in which the 
resonance characteristic which has a peak with the center frequency of each of said frequency band was 
added are performed for as time-sharing processing one by one, respectively. 

[Claim 7] Said envelope extract means is a musical-sound modulator given in claim 2 characterized by 
what low-pass filtering processing in which only the frequency component near the direct current is 
passed is performed for thru/or any 1 term of 6. 

[Claim 8] Said modulation means is a musical-sound modulator given in claim 2 characterized by what 
processing which carries out the multiplication of each digital envelope signal assigned to each digital 
musical-sound signal with said allocation means from said 1st digital-filtering means is performed for 
thru/or any 1 term of 7. 

[Claim 9] Said each processing in said 1 st digital-filtering means, said 2nd digital- filtering means, said 
envelope extract means, said modulation means, and said accumulation means is a musical-sound 
modulator given in claim 2 characterized by what is performed as time-sharing processing thru/or any 1 
term of 8. 

[Claim 10] Electrohone which changes from a musical-sound signal generation means to supply said 
musical-sound signal to a musical-sound modulator and this musical-sound modulator given in claim 1 
thru/or any 1 term of 9. 

[Claim 1 1] Electrohone with which it is the electrohone which has a musical -sound modulator according 
to claim 1 and a musical-sound generating means to generate the musical-sound signal of two or more 
tones, and said 1st frequency band division means is characterized by what the frequency band where 
the plurality which divides said musical-sound signal corresponding to the tone of the musical-sound 
signal under current pronunciation differs is determined for. 

[Claim 12] Electrohone with which it is the electrohone which has the musical-sound modulator of a 
publication, and a musical-sound generating means to generate the musical-sound signal of two or more 
tones, in claim 2 thru/or any 1 term of 9, and said 1st digital-filtering means is characterized by what the 
frequency band where the plurality which divides said digital musical-sound signal corresponding to the 
tone of the digital musical-sound signal under current pronunciation differs is determined for. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the musical-sound modulator with which the musical 
sound generated can add the effectiveness of changing corresponding to voice by modulating with voice 
the musical sound generated from musical-sound generators, such as electrohone. 
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PRIOR ART 



[Description of the Prior Art] The electrohone with which a player can make his performance volition 
reflect in musical sound more simply and effectively is called for with the spread of electrohones 
[0003] As one gestalt of such electrohone, there is the so-called vocoder which can apply a modulation 
to a musical-sound signal with the sound signal acquired by utterance of a player etc. Drawing. 28 is the 
block diagram of the conventional example of the electrohone which has the above functions for which 
the applicant for this patent applied (Japanese Patent Application No. No. 243676 [ one to ]). 
[0004] In this drawing, the function SW(switch) 1 contains the keyboard and the tone transfer switch, 
and if a player flips a keyboard, performance information, such as ON/OFF of the keyboard, and a 
velocity, will be incorporated by CPU3 as a function SW signal 2. Based on the performance 
information CPU3 reads the musical-sound data point 5 and the envelope data 6 from a tone ROM 4, 
and generates the control signal 7 for controlling a sound source 8. It is changed into the analog musical- 
sound signal 1 1 in D/A converter 10, and the digital musical-sound signal 9 emitted from a sound source 
8 based on this is 12t (t = 1, 2, N) of two or more modulation circuits according to band. It inputs. 
[0005] On the other hand, if a player utters toward a microphone 1 3, it will be amplified with the 
microphone amplifier 14 and will input into 12t (t = 1, 2, N) of two or more modulation circuits 
according to band as a sound signal 15. 

[0006] 12t (t = 1, 2, N) of modulation circuits according to band Each divides the analog musical- 
sound signal 1 1 and a sound signal 15 into each band of two or more frequency bands with band-pass 
filters (BPF) 16 and 17. . 

[0007] In this case, BPF 16 and 17 of the modulation circuit according to [ of one ] band functions the 
analog musical-sound signal 1 1 and a sound signal 15 as passing only each component of the same 
frequency band. 

[0008] 12t (t = 1, 2, N) of furthermore, each modulation circuit according to band It sets, and me 
envelope extract'circuit 18 extracts an amplitude envelopment (envelope) component from the band- 
limited sound signal which is outputted from BPF17, and outputs it as an envelope signal 19. And the 
armature- voltage control amplifier 20 (VCA) applies amplitude modulation to the band-limited analog 
musical-sound signal which is outputted from BPF 16 based on the above-mentioned envelope signal 19. 

[0009] 12t (t = 1, 2, N) of thus, each modulation circuit according to band The analog musical-sound 
signal by which set and amplitude modulation was carried out for every frequency band component is 
accumulated by the mixer 21, and as an output musical-sound signal 22 of a perimeter wave number 
band, after being amplified with amplifier 23, sound emission of it is carried out from a loudspeaker 24. 
[0010] The spectrum of human being's voice divides into two or more bands, and is analyzed by the 
above conventional examples of a configuration in them, and it becomes possible by applying amplitude 
modulation to a musical-sound signal in VCA20 to add the nuance of human being's voice to the 
harmonic-overtone component of a musical instrument sound based on the envelope signal for every 
band taken out from there. , 
[001 1] That is, a player can make the musical sound which has the pitch (pitch) given by the 
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performance handler modulate and utter by the nuance of the voice uttered itself by uttering voice, 
operating a performance handler. 
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EFFECT OF THE INVENTION 



reflect of the Invention] According to this invention, the musical-sound signal of the musical instrument 
played For example, when becoming irregular with sound signals, such as a song, When a musical- 
sound signal is divided into the musical-sound signal band-limited in the frequency band where plurality 
differs by controlling the location on the frequency shaft of each frequency band by the frequency 
characteristics of musical sound It becomes possible to modulate each musical-sound signal which has 
an effective signal component based on each sound signal, and it becomes possible to use the 
effectiveness as a vocoder effectively. Consequently, with people's voice, it becomes possible to 
modulate the musical instrument sound which has the compass which cannot usually be uttered, tor 
example, a piano and a flute, a synthesizer base sound, etc. with a sound signal. 

[0139] Moreover when a user etc. combines each musical-sound signal and each envelope signal (each 
sound signal) in an allocation means with arbitration, it becomes possible to become possible to 
modulate the musical-sound signal of each band with the sound signal of the band of arbitration, and to 
change the property of the musical sound pronounced more intricately colorfully. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in BPF of the conventional vocoder, as shown, for 
example in drawing 29 , amplitude modulation of each of the musical-sound signal divided into ten 
bands is carried out by the sound signal of the same band as the band of each musical-sound signal 
[0013] Therefore, as shown in drawing 30 , when the locations on the frequency shaft of the spectrum 
envelope which becomes settled by each harmonic-overtone component of the musical-sound signal 
inputted into the modulation circuit according to band and a sound signal differ greatly, it has the trouble 
that the effectiveness of vocoder original will not be demonstrated but the sound volume of the musical 
sound outputted will also become small. 

[0014] In addition, the conventional vocoder was not able to expect the more variegated tone change 
beyond it, although it was possible to have modeled the tone of a musical instrument on people's voice. 
The technical problem of this invention changes the property of musical sound more intricately 
colorfully, and even when each spectrum envelopes of a musical-sound signal and a sound signal differ 
greatly, it it not only models musical sound on voice, but is to realize voice-control electrohone with 
which the effectiveness is not thinned. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-binytran_web_cgi_ejje 11/09/2007 



JP,05-002390,A [MEANS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] This invention has the 1st digital-filtering means which divides a 
digital musical-sound signal into each digital musical-sound signal band-limited in the frequency band 
where the plurality corresponding to the frequency characteristics of the digital musical-sound signal 
differs first. This means reads the group of the filter coefficient corresponding to a multiplier storage 
means memorize two or more sets of filter coefficients, and the property of a digital musical-sound 
signal from a multiplier storage means, and consists of filter operation means perform the operation 
which divides a digital musical-sound signal into each digital musical-sound signal band-limited in the 
frequency band where the plurality which becomes settled in the above-mentioned filter coefficient 
differs, using the group of the filter coefficient. And the 1 st digital-filtering means performs bandpass 
filtering processing which consists of for example, highpass filtering processing and low-pass filtering 
processing. 

[0016] It has the 2nd digital-filtering means which divides a digital sound signal into each digital sound 
signal band-limited in the frequency band where predetermined plurality differs next. The bandpass 
filtering processing as the 1st digital- filtering means that this means is also the same is performed. 
[0017] Moreover, it has an envelope extract means to extract each digital envelope signal from each 
digital musical-sound signal from the 2nd digital-filtering means. This means performs low-pass 
filtering processing in which only the frequency component for example, near the direct current is 
passed. 

[0018] It continues and has the allocation means which each digital musical-sound signal from the 1st 
digital-filtering means and each digital envelope signal from an envelope extract means are made to 
correspond, respectively, and assigns them. This means is a means which assigns the digital envelope 
signal corresponding to the frequency band where the center frequency on the 2nd digital-filtering 
means is young to order fixed from the digital musical-sound signal corresponding to the frequency 
band where the center frequency on the 1st digital-filtering means is young. Or it is good also as 
modification to arbitration being possible for a user etc. in the allocation condition in an allocation 
means. 

[0019] Furthermore, it has a modulation means to modulate the property of each digital musical-sound 
signal from the 1st digital-filtering means by each digital envelope signal to which it was assigned with 
the allocation means. This means performs processing which carries out the multiplication of each 
digital envelope signal assigned to each digital musical-sound signal with the allocation means from the 
1st digital-filtering means. 

[0020] And it has a accumulation means to accumulate each output from a modulation means and to 
output as a digitized output musical-sound signal. In the above configuration, processing of each means 
can be constituted so that it may perform as time-sharing processing. 

[0021] In addition, the above configuration may be constituted by the analog circuit. And the musical- 
sound modulator which has the above configurations may be constituted as an independent module, and 
may consist of forms built in electrohone. When built, the frequency band where the plurality into which 
the 1st digital-filtering means divides a digital musical-sound signal differs is determined corresponding 
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to the tone of the digital musical-sound signal under current pronunciation, 
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OPERATION 

[Function] A musical-sound signal and a sound signal have a frequency envelope property different, 
respectively. So, a musical-sound signal and a sound signal are divided into each musical-sound signal 
and each sound signal which were band-limited in the frequency band where plurality differs, 
respectively in this invention. And each musical-sound signal is modulated by each envelope signal 
acquired from each sound signal. Consequently, pronunciation of musical sound which has nuance, such 
as a player's voice or singing voice, is realized. 

[0023] Here, when a musical-sound signal is divided into the musical-sound signal band-limited in the 
frequency band where plurality differs, the location on the frequency shaft of each frequency band is 
controlled by the frequency characteristics of musical sound. For example, in the case of the musical 
sound which has a tone like a flute, each above-mentioned frequency band is arranged on a frequency 
shaft at a loud-sound twist. Moreover, in the case of the musical sound which has a tone like a 
trombone, each above-mentioned frequency band is arranged in inside compass on a frequency shaft. 
Furthermore, in the case of the musical sound which has a tone like the synthesizer base, each above- 
mentioned frequency band is arranged on a frequency shaft at a bass twist. 

[0024] Consequently, each musical-sound signal which has an effective signal component can be 
modulated based on each sound signal, and the effectiveness as a vocoder can be used effectively. 
Furthermore by this invention, the property of the musical sound pronounced can be changed more 
intricately colorfully by being constituted so that a user etc. can set the correspondence relation of the 
each musical-sound signal and each envelope signal (each sound signal) in an allocation means as 
arbitration. 
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EXAMPLE 



[Example] Hereafter, it explains per example of this invention, referring to a drawing. 

The 1st example <configuration> drawing 1 is the block diagram showing the 1st whole example 

configuration by this invention. 

[0026] In this drawing, the function SW(switch) 1 contains the keyboard and the tone transfer switch, 
and if a player flips a keyboard, performance information, such as ON/OFF of the keyboard, and a 
velocity, will be incorporated by CPU3 as a function SW signal 2. Based on the performance 
information, CPU3 reads the musical-sound data point 5 and the envelope data 6 from a tone ROM 4, 
and generates the control signal 7 for controlling a sound source 8. The digital musical-sound signal 9 
emitted from a sound source 8 based on this is changed into the analog musical-sound signal 1 1 in D/A 
converter 10. 

[0027] 12t (t== 1, 2, N) of then, two or more modulation circuits according to band It is inputted into 
BPF group 16' which has the band pass filter (it is henceforth called BPF for short) of three kinds of 
different properties, BPF (A), BPF (B), and BPF (C) in each. 

[0028] Either of each musical-sound signal outputted from three kinds of this BPF (it mentions later) is 
12t (t= 1, 2, N) of modulation circuits according to band. In each, it is alternatively outputted by the 
BPF switch circuit 72 which operates based on the BPF switch signal from CPU3. In addition, 
especially this BPF switch signal is outputted from CPU3 corresponding to a player operating the tone 
transfer switch which is not illustrated in a function switch 1 . 

[0029] Below, each frequency band of the three above-mentioned kinds of band pass filters BPF (A), 
BPF (B), and BPF (C) is shown in drawing 2 . In this drawing, BPF (A) corresponding to a flute mold 
tone is BPF corresponding to the musical-sound signal which has a frequency component with 
comparatively strong level in a loud-sound region like a flute, and BPF (B) corresponding to the 
following trombone mold tone is BPF corresponding to the musical-sound signal which has a frequency 
component with comparatively strong level in inside compass like a trombone. Moreover, BPF (C) 
corresponding to a synthesizer base mold tone is BPF corresponding to the musical-sound signal which 
has a frequency component with comparatively strong level in a bass region like the synthesizer base. 
Here, the band number of 1-10 is 12t of modulation circuits according to band of drawing 1 , 
respectively. Each is supported. That is, in the case of drawing 2 , in drawing 1 , it is N= 10 and the 
value oft takes the values from 1 to 10. Therefore, if the digital musical-sound signal 9 of drawing 1 has 
the tone of for example, a flute mold 12t of each modulation circuit according to band Set and the output 
of BPF (A) is chosen by the BPF switch circuit 72 which operates based on the BPF switch signal from 
CPU3. 12t of each modulation circuit according to band The musical-sound signal with which the band 
limit (shown in each range of the column of BPF (A) of drawing 2 ) of a corresponding band number 
was made is chosen. 

[0030] On the other hand, if a player utters toward a microphone 13, the sound signal 15 acquired 
through the microphone amplifier 14 is 12t (t = 1, 2, N) of above-mentioned modulation circuits 
according to band. It is inputted and is 12t of each modulation circuit according to band. The band limit 
corresponding to each band number of BPF 17 of drawing 2 is made by BPF 17. 
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[0031] As both the musical-sound signal outputted from the band pass filter BPF (A) switched by the 
BPF transfer switch 20 as mentioned above, BPF (B), and BPF (C) and the sound signal outputted from 
BPF 17 are shown in drawing 2 , it is together put for every same band number of ten pieces, 
respectively, and amplitude modulation actuation described below is performed. 

[0032] 12t (t = 1,2, N) of namely, each modulation circuit according to band Setting, from the sound 
signal band-limited by BPF 17, the envelope extract circuit 18 extracts an amplitude envelopment 
(envelope) component, and outputs it as an envelope signal 19. 

[0033] And the musical-sound signal band-limited by BPF of either of BPF group l& as mentioned 
above is inputted into VCA (Voltage ControlledAmplifier)20 through the BPF switch circuit 72. In 
VCA20, amplitude modulation of this musical-sound signal is carried out after it based on the above- 
mentioned envelope signal 19 by the sound signal of the band of the same band number as the musical- 
sound signal. 

[0034] For example, when BPF (A) corresponding to a flute mold tone is chosen in the BPF switch 
circuit 72, as it is shown in drawing 2 , it is 300-45 0Hz of the band number 1. The musical-sound signal 
component of a band is 130-200Hz of bands of the sound signal of the same band number 1. Amplitude 
modulation is carried out by the sound signal component. 

[0035] 12t (t = 1, 2, N) of thus, each modulation circuit according to band The analog musical-sound 
signal which set, and amplitude modulation was carried out for every frequency band, and was outputted 
from VCA20 is accumulated by the mixer 21, and as an output musical-sound signal 22 of a perimeter 
wave number band, after being amplified with amplifier 23, sound emission of it is carried out from a 
loudspeaker 24. 

[0036] In the 1st example, the musical-sound signal divided into two or more frequency bands becomes 
possible [ that amplitude modulation is carried out by the sound signal divided into the divided 
frequency band and a different frequency band ] as mentioned above. 

In the 1st example explained beyond the 2nd example, except [ all ] CPU3, tone ROM 4, and sound- 
source 8, although constituted in the analog circuit, the 2nd example by this invention which constituted 
except [ all ] the pronunciation circuit in the digital circuit is explained below. 

<Configuration> drawing 3 is the block diagram showing the configuration of the 2nd whole example 
which applied this invention to the keyboard instrument. 

[0037] In this drawing, if a player performs keyboard operation or performs switch actuation of a tone 
setup, various kinds of effectiveness setup, etc. by the function switch 34 by the keyboard 33, those 
performance information will be sent to CPU (central arithmetic sequence unit)25 through a bus 41. 
[0038] CPU25 performs the program memorized by ROM (Read Only Memory)26, and processes 
performance information by using RAM (Random AccessMemory)27 as work-piece memory. Thus, the 
processed performance information, for example, note-on / OFF, a velocity, tone setting data, etc. are 
sent to the musical-sound generating circuit 31 through a bus 41. This circuit 31 generates musical 
sound according to the above-mentioned performance information. In addition, as a musical-sound 
generating method of the musical-sound generating circuit 31, an PCM system, a modulation technique, 
a harmonic-overtone addition method, etc. are used, for example. 

[0039] Digital musical-sound signal x generated next in the musical-sound generating circuit 31 (it is 
only henceforth called a musical-sound signal) (n) It is inputted into DSP28 through the bus 42 only for 
musical-sound signals. 

[0040] On the other hand, when a player sings a song toward a microphone 35, the analog sound signal 
acquired through the microphone amplifier 36 is inputted into A/D converter 38 through a low pass filter 
37, and it is digital sound signal (it is only henceforth called sound signal) p (n). It is changed and is 
inputted into DSP28. in addition, an analog sound signal — from a microphone - not but, Rhine input 
terminal LINE IN from — you may make it inputted 

[0041] DSP28 is the musical-sound signal x (n) inputted from the musical-sound generating circuit 31. 
And sound signal p inputted from A/D converter 38 (n) Amplitude modulation processing mentioned 
later is performed using the work piece RAM 30 which memorizes the data for filter coefficient ROM29 
which was based and memorized the various multipliers for the digital filter operation mentioned later, 
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or a digital filter operation. 

[0042] Digitized output musical-sound signal z (n) obtained by amplitude modulation processing by 
DSP28 is sent to D/A converter 32 through the bus 43 of dedication, and is changed into an analog 
output musical-sound signal here, and sound emission is carried out from a loudspeaker 40 through 
amplifier 39. 

[0043] Below, the configuration and function of DSP are explained. 
Configuration of DSP> drawing 4 is a whole DSP28 block diagram. 

[0044] In this drawing, first, an interface 281 holds the bus 41 connected to CPU25, the bus 42 
connected to the musical-sound generating circuit 31, the bus connected to A/D conversion 38, and the 
bus 43 connected to D/A converter 32, and connects each bus and the circuit inside DSP. 
[0045] Operation ROM 282 is ROM which stored the micro program which specifies actuation of the 
DSP28 whole, and the program instruction which corresponds based on the appointed address from an 
address counter 283 is read. CPU25 of drawing 3 directs whether to read what kind of program from 
operation ROM 282, and to perform the below-mentioned modulation processing to an address counter 
283 by setting data to an address counter 283. 

[0046] The output of operation ROM 282 is also given to a decoder 284, outputs various kinds of 
control signals to each circuit in DSP28, and operates a request, on the other hand, filter factor ROM29 
and the work piece RAM 30 of drawing 3 connect with the internal bus of DSP28 ~ having - the 
program instruction of operation ROM 282 - following - a filter factor and musical-sound signal x (n) 
Sound signal p (n) etc. - it is supplied to DSP28, or is outputted and inputted by the work piece RAM 
30. 

[0047] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the 1 st whole example block diagram by this invention. 

[Drawing 2] It is drawing showing the example of a frequency band of BPF of a musical-sound signal 
and a sound signal. 

[Drawing 3] it is the 2nd whole example block diagram by this invention. 
[Drawing 4| It is the block diagram of DSP. 
[Drawing 5] It is the functional block diagram of DSP. 

[Drawing 6 J It is the filter block diagram of the BPF section and the envelope extract section. 
[Drawing 7] It is the block diagram of a high-pass filter HI (z). 
[Drawing 8] It is the property Fig. of a high-pass filter HI (z). 
Drawing 9] Low pass filter H2t(z) It is a block diagram. 

[Drawing 10] Low pass filter H2t(z) It is the related Fig. of a pole, a zero point and a pole vector, and a 
zero vector. 

[Drawing 1 1] Low pass filter H2t(z) It is an amplitude characteristic Fig. It is. 

[Drawing 12] Low pass filter H2t(z) It is a property Fig. It is. 

[Drawing 13 1 Band pass filter Hl(z) and H2t(z) It is a property Fig. It is. 

[Drawing 14] It is the block diagram of a low pass filter HE (z). 

[Drawing 1 5] It is the property Fig. of a low pass filter HE (z). 

[Drawing 16J It is the related Fig. of ** Qj (n) ** and Rj (n). 

[Drawing 17] It is an operation flow chart about CPU in the 2nd example. 

[Drawing 18] It is a flow chart about the AD translation termination interrupt in the 2nd example. 
[Drawing 19| It is an operation flow chart (the 1) about the DSP vocoder processing in the 2nd example. 

[Drawing 20] It is an operation flow chart (the 2) about the DSP vocoder processing in the 2nd example. 

[Drawing 21] It is the correspondence Fig. of each filtering of the musical-sound signal in the 3rd 
example, and a sound signal. 

[Drawing 22] It is an operation flow chart (the 1) about CPU in the 3rd example. 

[Drawing 23] It is an operation flow chart (the 2) about CPU in the 3rd example. 

[Drawing 24] It is a flow chart about the A/D -conversion completion interrupt in the 3rd example. 

[Drawing 25] It is drawing showing one example of the contents of storage of the voice grade tbe-data 

storage region of a work piece RAM. 

[Drawing 26] It is an operation flow chart (the 1) about the DSP vocoder processing in the 3rd example. 

[Drawing, 27] It is an operation flow chart (the 2) about the DSP vocoder processing in the 3rd example. 

[Drawing 28] It is the whole conventional example block diagram. 

[Drawing 29] It is drawing showing one example of the frequency band of BPF. 

[Drawing 3 0J It is drawing showing each spectrum envelope of a synthesizer base sound and a voice. 

[Description of Notations] 
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DRAWINGS 
[Drawing 1} 
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[Drawing 3] 
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[0 0 0 7] ^O*^, 1^©#^J£3I[p]&CDBPF 

i 6*5^1X1 7 tt, 7tny*#WH6J:tftW 

[0 0 0 8] ^^MPIEKl 2t(t =1,2, 

• ■ -,N) KlfeViT, X>^D^iW[5lKl8lt B 

pf 1 7 fr%mtiznzwi&Mm'Ztift&i*mnfr*>& 30 

M&m (x>^n-y) j*#&«iffiU x>^a-:/m 

^19<hlTtli^n. fit, *JEE^JWi#*@*2 0 
(VCA) tt, ±ISX>^D-ym#l 9fc»tJlvf, 

bpf i 6*^ffl*$naw*iM»$nfcr^D^** 

[0 0 0 9] CCDcfc^^UT, &#«3»J£W[§Ii&l 2 t 
(t =1.2. ■ • - .10 

«*P^n?tr^n^ : &^#tt5^rit-2 1 tCctoT 
>^2 STMSnfcfc xe-*2 4d^ftf$n 40 
[0 0 10] KA±cDct5^:««O«e*«^ci:0, Afflco 

t, v c a 2 o fc&uTm&m^zmm&M&frtfzti 

[0 0 11] rfc*?^ ***«^*1IWPL 



1#S8¥5~2 3 9 0 

[0 0 12] 

^©BPFrn «iitfH2 9i:^$nsck5fc, 10 

[0 0 13] fOitft, ^3 0 t^^nSct^fc, flMt 

[ooi4] foB^ a*o#3-^ia, 

/to *^SWCDf|JSH •fc****^***©*^ 
[0 0 15] 

s. tit, a i cd-tV v?)\>7>( )\>? u >^?aii 

[0 0 16] ~d€\Z, S>*;HP*fl»*Brje©Mfc 
H^Rfe. W*-tf3&i ©tV &9)V7<<)V* 

frT*. 

[0 0 17] m2CD5"^ *J9)\>7 4J\,9*) 

[0 0 18] ^V>T, SllOf^W7>fHU> 
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^Wtfr^v&Tj y^^x>^p- yfi-^tsr-en^n 
#i*-Kfff! i s^ji^-r ;u*u >^¥R±©«t > '&« 

[0 0 19] ^6^, JBKD^-f &9)Vy4)V9V>9 

a*w*R**T*. H3«tt, MAttwi©^-^* 

[0020] ^tt, ftw^a*^cD^aj^***b^ 
4. a±©*M£K*v>T, «-^R©aattWp»w*3at 
[0021] te*5. &±a>*«B\ T^n^iHlK^io 

[0 0 2 2] 

»«iwiH*nfc*3R*«^a:#*^«*c»«i*n*. 
fit, ** : &e#^»*^«#A^»'5n*»x>^ 

[0023] zzi-c, 

[0 0 2 4] -co^jfk *»fc***#*#T*««* 



4) »i¥5-2 3 9 0 

6fc*«WCI4, «ST*Rfc:BV****M»£*-x 

[0 0 2 5] 
» l cogifl&W 

10 <#t*£>g3 1 tt*5»!K:J:*JS l ©*M»0>^**Mlft 
[0 0 2 6] RHlC^ViT, tRUSW (X-f y« 1 

OKlHHIaOKflM S WW* 2iLTCPU3«oa* 
CPU3i3\ fCO!R#fir**fct^ tfeROM 
4 3^&3R*tt^l5 s — 9 5 <hx>^a-;/?~~^6 

cnK»^T«i8 36*6**6*1*^ ^9)V^m 

[0027] ^cd&, m#v>&w&mmw\to 1 2t a= 

1,2, • • * ,N) ©»*Kl*ViT, 3flR0>Jl&:5#tt0) 
A'>H/U7^J^ BPFtl&it5) , BP 

F (A) , BPF (B) , BPF (C) mSBPF 
S16' IZAlllStlZ. 
[0 0 2 8] Z(DZmm<DBP¥ («BST<5) *>fctfirt 

$n5ft*fw©^fwu, m&m&mmb 1 2 1 

(t«*l,2, * • -,N) (D-tn-^ntC^ViT, CPU3^& 
50 COB P F«jr)»iL«#^ai^ViTftfPT4 BPF^Oi 
*[5]&7 2\Z£-oTM#L&)\zMtl2ftZ> a tt&* -COB 

LT> CPU3*^ffl*Sn*. 

[0029] o^fir, ±aa3fi!HoA>F^X7>r;^ 

BPF (A) , BPF (B) , BPF (C) OftNVEft 
j£T*BPF (A) tt. ^ h CDi 5 IrHS^Ir Jtfe 
40 BPFT&0, -Dg<DhU>tf~>M^&\ZttJ&TZB 

pf (b) tt, hnytf—yv&ofrtp&mzittitmxs 

^©•v^«R*»**-r**««*fc#j6r4 b p 

FT&^o *fci/>-fe^<— XSl*fiK:»«"*-aB PF 
(C) (J, i/>^^-X©«J:-5fc^«^lt«Wl/^;U 
©»Vi«*R*»«*Ta**«#lC#«T* B P FT 

$»So 1-10 (Dmi&mmt, tn^nm 1 co 

W«9J^P!IhIK 1 2t ©ft^^JSLTV^. T^:^ 
02 EHfrisv^r, N=10T^0, too 

flitt 1*51 0 ^TCDMSrt^o ^T, iaico^>< 
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f«. &mmmmmk 1 2 1 fc^r. cpu3^f,© 

2iCctoTBPF (A) 0>ffl*rtl»*3*U 
^JfilDKl 2t £#j£T*#«#^<B#*MIE CH 
2COBPF (A) V>mV>&mM'V7X-2ftZ>) tffc^tlJt 

[0 0 3 0] — Sl****^ 1 3fc|fcrt^T»* 

5 at, j^ttttttwxaiiitt 1 2t(t =1,2, • - - ,n> 
icA^^n, &mmmm\Bi& 1 2 1 ©BPFna 

[0 0 3 1] J^±CDJ;^(CLT, BPF«t)lft^<y 
f 20 (CJ;oT^D«l^^nfeA> F/U7^^BP 
F (A) , BPF (B) , BPF (C) frbttijlZtlTz 

^m^, &&&bpf 1 7 frzmjjznz&ptmn 
[0032] ?ut>*>* &&mmm\B\®i 2 1 (t =1, 

2, • • -,N) iCfe^T, X>^n— >^ttffllell8l 8tt, 

bpfi 7i:j:oTi^w^nfcfm^^ 

[0 0 3 3] fLt> W5SUfc«fc"5tBPF»l 6' <D 

PF<jrjD«*.IUJ&7 2 £^LTVCA(Voltage Control 
ledAaplif ier) 2 0 JcA^J^n^o -£-CD&<h» Nlfe^fi? 
WVCA2 OKfc^T, _L^X>^n~:/ff?^l 9iC 

[0 0 3 4] PJ^tfBPFSaDSULlII187 
^ffei:?fl&t5BPF (A) tf&^Snfc*^ ^2 

*#«^J«»tt. I«IU««##1(7)^^CO#«130 

-200HZ (D^m^^m \z£*d xmm&mz ns . 

[0 0 3 5] £CD£-5KLT» &##B»J25il[eJ§8 1 2t 

ct =1,2, - • ..w \z&^x &mm&ft&mzmm& 
mznv ca2 o^&flj*5nfc7tn^»fwt 

fft^2 2«hiT, r>^2 s-vmmztifz&i, xtr- 

[0036] &±<D£5\zmi<Dm&m-v\z. &&<Dm 

shbxrs <l & * , 

^ 2 ogggffl 

K-btt*Lfc»lCD*lBWr«, CPU 3. ffeROM 



( 5 ) 5 - 2 3 9 0 

8 

<*tf>ia3WU *%HJ€:»«*l8Fc38fflb^2(D^ 
[0 0 3 7] [rI^KSs^T* F 3 3T 

[0038] CPU2 5H ROMCRead Only Memory) 
i0 2 6 lCg2te£nfc:/D^A£^fTU RAM(Random 
AccessMeiBOry) 2 7 £y-^7 ;*^E U £ LTtfc^lf ^CD® 

^^ff^c z: © £ -5 £ ltm^ nitmmmm. mx.u 

wu rtx4i&fthx&&&&m»3 i\zm*>n&* m 
©^3 ni, ±&fo&mm\zvtztf*z> T**©4=js&fr 

5. *Wf5£lMifr3 10*f«4*atUTtt» 

[0 0 3 9] O^Kl, &W3S£[U&3 1 ICT^JBK^n/t 
(n) }** jk&mmfmVrtX* 2 Sr^LTDS P 2 8 iC 

[0 0 4 0] M****^ £35 IClPl^o T»£ 

^Wn-/U7^J^ 3 7 mtA/D^3 

8tcA^^n, ?v v*)v&i*m* mz^m 

^chP?^) p(n) l:^ntDSP2 8i:A^^n 

<* >A*aimiNE IN *^A*^n<5«t-5ICl/T 

[0041] D S P 2 8 te, Sfc**£[sl» 3 1 it* *>Xil 
*n5*fWx(n) , *itfA/D«j»3 8^5A 

&ROM2 9* )l>?mn<D?tisb 

[0 0 4 2] DSP 2 8T0S«*«»Jlfc«fcD»fcft 

ft^^^^)mii^mnz (n) *ffl©/u4 3 

**»«^»C***n, T>^3 9^^L^tf-^4 0 
[0 0 4 3] O^flC, DSPCD«^J;^«|g^O^T 
<DSPO*JBK>a4tt, DS P 2 8CD£#»fcEnr» 

So 

[0 0 4 4] HHJC^^T, ^f>^7x-~728 

Ui, cpu2 5i:^n^/U4i, **»*imis 
3ii:^n^/u4 2, a/dse» 3 8 fcsnasn 

5£? ^i^D/A^m5g3 2i:^n^)/U4 3 
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[0 0 4 5] t^l/-y3>ROM2 8 2H DSP2 

ROMT^D, 7 2 8 3^5©»^7 F 

*. 03OCPU2 5tt, 7 F 1/X*^>^ 2 8 3 tC^ 
ht^utC^O, ^l/->3>ROM2 
8 2^^^fg^^yD^^A^^ttibTm^^P^Q. 
31**ffT4^*, 7Hl/X^^>^ 2 8 3i:J|^t 

[0 0 4 6] t^l/—>3>ROM2 8 2^lt 7* 
3-^2 8 4l:fc^^n, D S P 2 8 fo<D&m&\Z& 

DSP2 8(DWUCH g]3CD^^;U^^ROM 

2 9fcir;7-^RAM3 0^$nT, 

3 >ROM2 8 2 0yPi/7A^tlL^bT7^1/ 

^#m-^x(n) , #^M^p(n) friffliDSP 

[0 0 4 7] l/>?X^i2 8 7H ^(Dt-^^ 20 
ttJP«»«2 8 6 0^Am^Tfc, fi»/Ufi^UT 

»«3nTv^. *lt, an«*3&2 8 6^5o«iwe 

£>, 77^l/^X^ 2 8 8 ^1X7 h>X*^>^ 2 

8 3-^ iSvyvmm&tty7?m^&Mtot<tiz>. 

[0 0 4 8] u(D77^1/^X^ 2 8 8 Oft* iCJ&UT 
7 h* VX * ^ >^ 2 8 3 ©7 H 1/7^13 n, *CD7 
F l/XCjEUTt^lz-ya >ROM2 8 2*^^^ 

<DS P©««>^ff^, DS P 2 8(7>l&f£«tB£0 5 
WM*HI*4 4t<t =1,2, • • N)te, 01 (D^ 

i<Dfmm\z&i*&wxfflmiMKi 2t(t =1,2,3. ■ 

- -N)£Htt0«IE&*U DSP2 8±©V7h9J 

■Msa>5©Hj*a«, DSP2 8ov7h^xraifcj; 

^m^z (n) tlTH3©D/A*««3 2l:ai*3 

[0 0 4 9] frfi«tnMS4 4t fct, /t>F/^X^^ 
(BPF|) 4 5t 4 6, X>^D-^ftiti»4 
7, i3i^S^4 8*^M$nS, BPFl45t 

^x7Mf:J;5M;U7^;^t cdv 7 

h ^ x 7 MM \z 5 p X 7 * )V2 <DHfr&t>lk-C& 

mznz> 0 $fi$4 8it si^4 9^^t^n 



&BB¥ 5- 2 3 9 0 

10 

[0 0 5 0] ~Dg\Z, 05OBPF^4 5, 4 6 t, X 

>^u-^mmm4 7 <Dm^<Dmmum^m^\z^ 

SP2 8(D^ilMiaoT, ^-n^tlN^COBPF 

£B4 5 £4 

[0 0 5 1] &#ttSU*H8P4 4-t(DBPFi4 5, 4 

6tttfefcraue«HikHt(z)**-r*. 

OA^;U7^^it, ^TOJ(DD-/U7^;^ 
^n^nHi(z), H2t(z) h-rzt, iiEBPFi4 

5, 4 6©e»R|*Ht(z)ttH6IC^'rj:'5l^ Hl(z) 
tH2t(z) CF>*T*3ni. 
[0 0 5 2] 05(DBPF45O«^ SfcWfiW x(n) 

te, &§W&hi(z) o;w;tx^^ M»T7>f 
3i£n£&, ^m»cH2t(z) cou-/^x^>r;^^T 

[0 0 5 3] B P F 4 6 CD^ft, p 

(n) e3tBBfcHl(z)0)/W^7>f;^«"C7>f ;w 

^fflisnm fcMw&H2t(z) ©d-;^7^h 

[0 0 5 4] 5 bl^ £0**m3nfc*Pff*Qj 

&ns^ u(D^}ig|6W^}:, £&NftHu(z) 

0, flHMIIRanfc*^r»^Qj(D)^5x>^n-7 r m 

[0 0 5 5] t^Kl, e»BBkHl(x)©/WA^7^^ 
tejtK!&H2t(z) tHi,(z)^D-/U7YiI/ 

<fiiM»HKi) (D/^'f /U7 ;^»>H 7 li, @6 
©/W/U7^WHl(z)*A-K^X7^^-^T 
^IfcWT^S, £ttli, 2^FIRt^^ 

[0 0 5 6] 

Dki] 

Hi (z)«(1/4) (l-22- a 4Z-*) 
[0 0 5 7] T^Sns. H7IC*ViT, 5 0, 51© 

3K*^fc*U 5 5, 5 6tej0#l§T£>£«, Jfc5 
2, 5 3, 5 4H*JHgT*D, X2 , XI, X 1/4 CD 

B3:feJ;tfH4<0DS P 2 8 fc;13Vvctt, B 7 ICa? 
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T/\^rtXyj)]s?t#mti;7j)l>?»XmW1fi, BP 
F4 5 (0 5) ©»&Wt, 

[0 0 5 8] 

Bfc2] 

S(n) = (l/4) (x(n)-2x(n-l)+x(fi-2)) 

[0 0 5 9] BPF4 6 (0 5) Ofc^fcJu 

[0 0 6 0] 

[&3] 



* S(n)-(l/4) (p(n)-2p(n.l) + p( n - 2 )) 
[0 0 6 1] & * mtti***&3i \z&r>mmi*tiz>. u 

a. 

[0 0 6 2] 21(OA>f/U7>f^OH»|t»tttt, 

[0 0 6 3] 

[*4] 



H,(e JA ) 1 8 -(l/l6) I l-2e~ JI W*^) I « 
-(1/16) (6 + 2cos2Q~8cosfi) 



[0 0 6 4] <h&D, G=0 (0Hz) W>*«ft/K 
□ =tc (fs /2 Hz) T^>^li:(:^?,^S:ft 

(n) <7>*3ia)if>yy>^Wi*«tT**. H8££4>^ 

ftttO ~fs /2 Hz^TTab^o 

<^3iiSgScH2t(Z) ©D-/U7^Mi>O^T, 
H9H /1X-7^;i/^H2t(Z) F^7X 

[0 0 6 5] 
MK5] 



1 



X [0 0 6 6] T^n*. fLT, ^CDj£CD0 iCY 
^cOi:'5^0 5©#««giJ^»SS4 4t (DSSiL^ 

[0 0 6 7] 0 9K:*3^T, 5 7, 5 8(1 iJ*>7 P U> 
^ ■ ^ n y ^ 1 ^ai3^C0ilM€:#xSMM^T$:^L, 

a? 59, 6 0, 6 ltt^jrsT, ^n^tuzmmiz^ti 

3«Mfc- 2rcos0, r 2 , CY^HI^nS. 6 
2, 6 3ttJPJ|«T*S. DSP 2 8 (03, 04) £ 

[0 0 6 8] 
»6] 



l-2rcos 0 z~ '+r z z' 2 
Wt (n)*cy ■ S(n)+2rc 



os 6 Wi(n-l)- r z W t (n~2) 



[0 0 6 9] 



«7] 



H» t (e J ) =CY 



l-2rcos Q e~ JA +r E e~ * iX1 



= CY - 



1 



= 40 



(re") 

[0 0 7 0] ^S«l«IR»at31fc«J:0^3S$ns. 

= r e**(j 0) , zz =re** KffttU z = 

[0 0 7 1] 
[18] 

Q < 0 < n / 2 

[0 0 7 2] tVft.t^CDm^^ h)V£m&H7 

tt n k:» o t*»t * a p t o & mxm& t 



} 4 { 1- (re- J G )e~ jX M 

fctt, 0=QCD<h#-C&£o 

[00733 suit, zion— n*yj )i>?<Dm$t&n 
&. fit, £<MMc^WPVi ©*4*fciT*3 

[0 0 7 4] ftifc»ES©tt*m;k ^«<h^^ 
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\z. ms<D^wmwmm«4 4n\ -1,2, • - . , n 

mz, *«<D4>ibMlfeft f 1 £l*>:/U>£fWftftf. 
KT, Eli 2fc*3ftaJ:5K:, ft«r«o^[>W«ft f 1 
[0 0 7 5] Z-<Dm&. V-9<Dtti<}** Mv£<Z>£5 

I H 2 t(e J ^ f/ '*) I V I ] 



14 



* *a«LT»**a>W*Wi (n) (D V^*na«*L< fr 

[0 0 7 6] Jiffir iiCYcotfttt, «^ €f 0> "3 II 

t A f Hn^R(D*tt(D^^ttK f 1*1 (== f . + A 

[0 0 7 7] 
[ft9] 



[0 0 7 8] tVi^ r\Z-mT CD 4^mttB%, * $£=4£:T*£:, 

C0»JI, fl^n*: r (£>513, 0<r<l©r*lft & [0 0 7 9] 

fl*ft-2rcos0, r a <ha*T£S. MMMI [*10] 
#j;U;£f =4 4 0Hz, f. = 5KHzT, 

-2rcos 6 =-1.9773> r l =0.9851 . CY-36.7 



[0080] tlx*. *<r>m(Dmmz'z>^x*>F\v£5 i 

(z) SKf5A</U7^^t, £3IliftH 

st (z) tftsn- 06£^£n£ 
©HiiUT^$n^^(DeaHfktJ:-pT, 0 l 3 t 

i ~fi , »&#«raa>*mft2£A f £wr*smi$fc 

<te3£HftH Bj (z) ©D-;U7-{^«>^^ 

6£>n— ax^ji^Hh, (z) H^x7cd^ ^ 

[ 0 0 8 1] ^tilt Mfthftu—^xy j )l?H 
>t (z) iif^i;^cD2^:0 I I *J9)Vy4)V9 

[0 0 8 2] 

[ft l 1 3 ★ 
R.CiO-CB | fli(n) I +1. 

[0086] fcz>mi&fcxmm\zj:K>mm-$nz>. z<d 

o\z. I^H$^Tvyt>x^ Q = o i:f Z-<D 

femzwfezn*. 

[0 0 8 7] MCElt &m*&?:t(D"£ti^ 

tlCDttit) V^)V*^t)1kZ>tLSb<DlS<D~Z$>Z> a 016 

te, 0 l 4 con— ;tx^^;u^tcJ:^T^^n^:x>^ 
P-^f Ri (n) I Q 

i (n) i ttt\t-$itTmjs:mz7r;i,fz&*v$>2>* lai 



1 



1-1.8 2" , +0.81 z-* 



[0 0 8 3] ^n^^CDD-AX^^JU^H 
z. (z) ©e»MftT, r=0, 9, 0 = O£:Lfct>Z> 
Tfc£ 0 H141:^T, *fc2#«0l&6 4te, 0 6Z>n 
-/1X^^;I/^Hat (z) om^Wt (n) l:Jjet5 
g35CDBPF^FB4 6CDm^Qj (n) 0*8*fte£ titt*) 
L, ^€<Dt<< i>2)lyj )V?mzm,Z>* 6 5, 6 6 

m*T, 6 7, ea, 6 9KMR*aT, ^n-wifciajH 
30 n^^nsM^fti^ns. 70, 7 map* 

[0 0 8 4] DSP 2 8 (03, 04) £&V>Tte, 0 

i 4\z^rm^(oa-^y^ )v? tmmizy << )v*m. 

[0 0 8 5] 
[ftl 2] 

.8Bi(n-L)*0.81Bj(n-2) 

(01 6 0«jB) 7&tjEOift«litlE«$n 

40 imvt&v^&m^Qi (n) (z>x>^n-^*8e>a 

left*. 

[0 0 8 8] £*_L, 05-01 6**P^nfc^^fJl/^« 
W3, *fc!4H4©DSP 2 8T77 h^XT^Ul 
tVT^ftZtlZ* ~Z>g\Z, *r<DWjmz~D^T&W? 

<m 2 (&*;«M<oi&fle>H i7it m2 <Dmmm\z&^ 
c p u 2 5 &*>bt~rz>— : &<DW)mzM-r2>W)fty 

P-ft"hT$i5, £OfM£:7n — M*, CP 
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U 2 5MOM2 6 ft KiE«£ nizrfup*? A £^frT 

[0 0 8 9] «JE&Alft, 40»»!€*tfTt)ns 

(XT y ^81701). «IBX>f y5 t 3 4rtO«ft 

X^7fMS$nt Uf^ yS1702), f^X-C^tf) 

* Uf^ysi704). fix, itfio^ffi^^^i; 

5ST> J^_bOX7 : -^7'Sl702 -S1704 (Df&M&tik 9 & 

[0 0 9 0] ^te^ufc^K, ^n*v»ht7 
(IK*) fc<fc*<h#tt. t7f~^MfMle]K3 l 

si702icB?« (x^ysms). y — m 

m.) \Z&Z>ti&\L X^^yS1703 TCPU2 5 ft<D 1/ 
^X^AlC»JW$n^#feX-f -;fr-^l:*^TR 
OM2 6 ^ 5Mt5f fer-^ WltiSn* (X^ 

^ysi706) o JCLTZLtotty*-? tmmykiE-znitm 

3 (XT-^yS1707) o 3 1 ^ 

[0 0 9 1] -f-CD&ch, Xt-> 7^1702 i:H0> _h!2#J 
fWUDiiSn*. 03GODS P 2 8 3^6«BC 

TSA/DfMTMW^sn^t, CPU25t 
fett*«9t)a*fflai:LTHl 8tf)A/D&&#7^> 
*57bmm&&fft£tl* CPU2 5«Ol/^At 

»«isnfcfflx>f v^-^^d s p 2 8 fcatm^n 

(X^v^Sl801), 01 7C0^^>;U~^>^^^o D 
S P 2 8 tC*3V>Tht -<Z)#feX^^:r--*kL 
P5Bt4J;5l:, H5CBPF*4 5fc«St57-<^ 30 

[0 0 9 2] a^K, EH9t^I2 0H 0 4CDDSP 
2 8JC*5V>T, ^"^1/— v-a >ROM2 8 2 {c:|E1i$n 

fcT'f ^ o^D^7Ai:!E^Tjtff snsD S P*3- 

&£tfx>^n~:/fflfflcDfc&(Z)u--A 

[0 0 9 3] ^OWjff^O-^^-hfcffio^WC^ 
0, **«^x(n)*5«fctfBW3^p(ii) K#afc1r> 40 
^ U >^«JB*ft, 0 5 ©«-#«ft(D#«S»J^P«4 4 
t (t =1, 2, • • -,N) TCDBPFHI54 5 <h 4 6, X>^ 

n-:/»aj«4 7, *j;rxfft*«4 8^fflar*«i3ffi, 

(n) ##6ru 0 3<£>D/A^&§§3 2fcft:ft 
[0 0 9 4] 03(D7~^RAM3O, *3cfctfH 

T, Uiryh^n* (X^^ysi901) ^^ii, 03<£> 50 



ftBfPFS - 2 3 9 0 

16 

A/D*ai«3 8Tif>^y >yffl**f, tc^jsrs 

MfflrtlCfT^n*A/D^«(D»T^^ Uf^ 
S1902), «W»T tHBffcD S P 2 8 3^6 A/D«1IH 
T§WCPU2 5l:ai*$n5 (Xt-^^S1903)o 
[0 0 9 5] CPU 2 5^01 8(7)*ID^^ 

j^SA^Wg^n (X5=-!V7 P S1904), attJR^fc^S 

(04) a>5JRD&sn, y-^RAM3 ocM^n 

*fc, A/DMSn^f^p(n) fc>f>*7 
x — X2 8 1 (04) rt^$t0&£n, *7 — ^7 RAM 3 

f%fflK3 1 (0 3) 75^A^$n5^fi^x(n) 
M>^7x-X2 8 l7^bJ&9&£n, ^U<7^ 
RAM 3 0 (DmC£titl<D&&yL (n) CIMM^n^ 
(£Ui, X^^yS1905) o &35. 7~^7RAM3 0M 
n^n 3 ^T^> p (n) , p(n-l), p(n-2h 
^itfxfti) „ x(n-l), x(n-2)ttt, Sffi<D1r>:/ 

[0 0 9 6] atffc, X5=-^ySl906 (019) —S191 

o (020) <omm\^ 0 5©»«*pia4 4t(t =1, 

2, • • - f N) ^BPFg46, *J:tXx>^n — ^ft 
lfl«4 7W5f3«OTp (n) <B#Mfcffi^T*. 

[0 0 9 7] y — ^7RAM3 0 rt* £ <£>&^f&; p 

(n) , p(n-l), p (n~-2)^£04<Dl/> ? X^p2 8 7 

tttsmm&th-zn. m6<D&mM&Hi (z> t?^ 
5n*A-f/^x7^;^ffl3i^*fT$n« (x^ysi 

906) o 05CDBPFgB4 6 

M~V$>K). fffj^cDa:2^T^$nS5C*^T, 0 

4cDfHJ*£g2 8 5&&Z*mtf»m2 8 6^^^T^fr$ 
u©«i:^2^^:ffll^n5^7Y^ 
jfttt, 7^J^MROM2 9 (03, 04) ftt>%tfr 
MZtLZ. ~<D&&&t>n?tmJj\*. 7-^RAM3 0 

[0 0 9 8] J^_bOA-r/^X^^;W^^31tt, ^W^T 

05OBPF&46 t^tSjHlM0T*5H 
it (z) =H 2 j (z) T^^n^D— AX7^;i/^^l31 

Hi;<x>^n-^«iffl(B4 7 fc2#jSTS«3!T* 
5 0 6^1iftHi. (z) =Hej (z) T^^n^O 

»/^x ^ ^ ;p^«i3i^^tT*ff s n*o 

[0 0 9 9] 2inS©«l31«, 0 5O*«SiJ^H|ff4 4 
~1~4 4-NI:^LT> Kft1&ft<Dl%ftmmmhl>TWk 
OiS^n^o ^(Dfefiilc:, 04CDl/i^X^P2 8 7 ft 

wx* jjWBttsn, x^-^ysi907 T«i(c«jasia 

^n^. fit, X^^y^S1908 - S1910T, 1 flf « 
^roP"-/U7^^j5ll^7nftl;, X^^^Sl 
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911 Tl/^^ j (Dft'gtfNlzmV fcfr&frtmfrZ 
ft, IbTVi/ifrtnH 7sV-y^S19l2 \Z*5^T Ui?7> 
9 j GDft^rtH >^U^>h£ft, 7,^^^S1908 
©«l31^ttD3&$ftS, 

[0 10 0] E4£>Jl0Mllg§2 8 6^^^ 

yi^*^2 8 8lCi:^T*fT$ft, 7Hl/^*^>^ 
2 8 3 l:i^T, *^y:/S1909 , :feJ;tfS1910 

[0 10 1] £lT, 7Y^MROM2 9^6, 10 

7Y^iftCY, 2rcos0,r 2 #^*tij£ft£ (7^ 
*y:/S1908) o -tbt» £©:7-r;l^«**^vrMSfi<Z> 
/W/^*:7^;I^^S<Z)ffl;fiT&£**S(n) COftWC: 
^LT, BI6 0^NftHii (z) =H 2J <z) 
ft*a-/^7-f ;^«i3i*«*fT$ftS U^y^Si9o 

9). d©ffi31«, i^6^TWt(n) = Qj(n)tLT 
^Sft*«)¥ffl3SiT*0 , 040$9S2 

8 5:teJ;tf;[m«*H&2 8 6£fflv>r*?TSft*o 

[0 10 2] 7-^RAM3 0 F^lrti. ifi£<£> 2 2? 

J(n-l)i5ilXQj(n-2)^^?)ftT43 0> l/^7^i2 

8 7ti^ft6i7)^^$:^Nf^oi^,^T±g2^l^»i-fflvi 

So £<7)J&;l^£ftfcffl^tey-^RAM3 01*10** 
Qj<n)fc**rtSft*. ft*,, &**Qj(n), QJ(n-l), 
&J;tfQj<n~2m, S^J *««ftSt6nTNff*» 
RttSftTHS. 

[0 10 3] -Dg\Z, ±^D-/U7>f^M10tti 
*T*«**QJ(n)CQrt*Jc:»UT, 06<Z>e3§81*H 
2 . (z) =H 2 i (z) T^$n5D-/U7^^H 30 
a^fxSft* Ux*:/S1910). ^CO^SH, fl^CO* 
1 2*T*$ft4!»Jf«ianr*D, H4<03fcJW2 8 5 

[0 10 4] y-^RAM3 OF^i, i^©2 

j(n-l)^5i:i;Rj(n-2)^^6ftT^0> l/^^i2 

So ^(D^#^ft^:tti^liy-^RAM3 Of^CO** 40 
RJ<n)fc*HH3ft<5. #**Rj(n), RJ(d-I), 

i5^LPRj(n-2) te, M^jm$te.nTNf^ 

[0 10 5] J^h> 7,^^^S1907 —S1912 <D®M\Z& 
0, H5 0N**©W«SiJ3E»|«4 4t(t -1,2, • • • 
N)©#BPF«4 6, &£ZSx.>^n—-?ffittiffl4 7\Z 

*a-ra«Hi3Wftoft«. 

[0 10 6] Or^T, 7,^^^1913 —S1917 <Z)#U1 
H 5 0DN#«t(D*AjOj2lS4 4-1- 4 4-NO#B 
PFBB4 5 fc^tt x (n) fcfcTr 50 



^¥5-2 3 9 0 

[0 10 7] y-i7RAM3 0^f,5)^x 

(n) % x(n-lh x(n-2)^£, 04©l/^^i2 8 

7toi/y^^c, ^co^>7 p ;i/tii^2^>y;^ 

<B**«-9jWtt*lti3ft, H5 0BPF«4 5lC»j6t 
5#l3®<Z)-gBT&£> [3 6<7>fcBlll*Hl<z)T^£ft5 

;^»3Ba**fT£ft* u^*:/si9i3 
) o ^oiflin dfn£<A*3^T^£ft£m»»ST 

&D> 0 4CDfH»8§2 8 5:fcJ:tfM£#g§2 8 6£fflV> 

T^fT^fts. * 3 ^<dw» \zm^t>rL*>& 

7 J )l*?%mt, 7^J^MROM2 9^f,M$ 
ft£ 0 ^<£*£^6ftfctfi;>7te, y — ^RAM3 0 f*J(£> 
£*S(n) Kf&WSft*. 

[0 10 8] Ki:©/W/U7^^«Ilt £-##T 
^al^ilT , $)SfeS?), limcO^tTSftSo O^TlC, 

e^W*H2t (z) = Hz, (z) Ti$tl5DWU7 

-r;^»3i*«*fT$ft*. £<0J&Wi, B 5 <B#tt#j2E 

ftfflU 4-1-4 4-NI:»*lT, N^^CO^^fjM^ 
■hbTltDS&LfTfrft*. 

[0 10 9] ^(Dlt^\Z, 04CO1/^7^P2 8 71*1 
\Z, N#«©^W»3B*ff^feft^ll0 3gU*d1»fflO 
U 5> 6 *U ^^^^1914 Tl 1 fr^OTIS: 

5^£ft> 7»^^^S1916 © ytT,^^^^ 

^IW7t^fi[:, 7;^^^si9i7 i co^i 

®&N\zM L ttfrGirt/mik 5ft, Il/tv^ tffttfx 

3 ft, *:r*y:/S1915 ^*<75ffl»^ltDig$ftS. 
[0 110] mm.V>VV7,$ j ^ 

m\zm4<D&\B\mmnF-rz>o ^ram3o 

7^£, ift^LfcT^y :/Sl905 TCPU2 5&*>&V}& 

?\zttfoL, fr-DVi?*? i 3 ft a 

ff«07-f^fl«tCY, 2rcos0,r 2 «ROM2 

9^e»^W$ftS Ut*;7^1915). 

[0 111] dGD£5£, *fffl©7Y^m 181 
3 CD«flg*-r y^3 4 fc^TM^SftfcM&WOD^fc 

ItUZtt. »l(D*li«Titt^bfcH2©BPF (A) 
©##«lC^r^J:^^7^;^«*^K^W$ft 

[0112] ±^5(:iTM$nt7^^^ 

ftfeffl^T, fI^CO7,^^^S1909t^^f^^COM^ 
fT^ftS (*5^y:/S1916)o -Ttetit*. /\-W7s74)V 
^<75W^T$>S**S(n) (Z)^MLT, lfti£<£>*6 
*"PWt(n) = Yi(n) tUT*$ftS«KJMfta*«*fT$ft 
S (0 6#I) o ^<D£Z\Z, y — AM 3 0fa\Z 

Krt"r*Se*Yi(n-l). *5«fcr/Yi (n-2)^i»ttfiftT* 
0. 1/^X^2 8 7^i^:ft6^75rt*&IH[^Dai/u•C , 
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AM3 O0D*RYJ(D)£»tt;£ft*. tz&. &&&Yi 
(d) , Yi(n-l), ;&J;tfYf (n-2)tt, MMt^laWMfc 

[0 113] fit±, Xt^:/S1913 -S1917 <7>«31fcJ: 
0, l3 5CON#«^CD»«giJ*il|g|54 4t(i =1,2, ■ ■ 

STK^ LfcXfy^S1916 - S19180«ill(C«t 0, ^ 

5 COX>^P-7 , 'ffiai^54 7, ^itXBP F#&4 5 £4 

6 C0&ffl*^>6rs**R j (nJtYiWO^lte 

[0 114] rn^Of^^^^l^^tCiO, 
N««#<D#«»J£Rai54 4-l-4 4-NO§«W4 8 

[0 115] Tftfc^ Xfy^S1919 C43V>T\ 
X3 7 1 = j <7)ft^rtU ~N^T^ffc£ltbnte#£, R 
j(D)X Yi(n)C0^-n^nC0^S^> 0 4CD^^2 8 5 
fc*3V>TfTfc>ftS. fit, ^n6©**»B*30«H4 
CD;&Q«JB§2 8 6fcfflV>T*JM?ft*. 

[0 116] rCD«t-5^^^n^m^m«, I2I4CD'7 
-*^RAM3 0Mlcz (n) fctMHSft, ^<X 
^!y^S1920 £*31>T, >J >^ n y ^ fcHMBL, 

CDD/A^ifcSg3 2^ai^$n^o 

[0 117] KJi, *Wm*t*3«fctfA 
IWCD^^*«l»C^«[»#*^*>ITS0 5 OB P F 

as 4 5 14 6coj&3i, f*wiia$nfctww&x> 

^D-7 f S:ft&ffi-r^S5CDX>^D-^ft&ai^4 7 

[oils] rni-cto, ^T^co^^nAraco^ 

^cods PiriOt^^^^UTfrd rt^-CtS. 

at5fcft©7^w*wt Aaaft*3MH&^aM@F 

31 3 comMM 

t^nt*»t5ft»©f^M©B P F 

»^«Vi. 02*^3 ft* £5*;:, Mttftottt^^ 
[0 119] HTl:R«t5*3 0*«f!ITIl -nt 



(11) $#BB¥ 5 -2 3 9 0 

a? 

*j*«*<D#*h;&.fctf f M*n5W» 
fiS»lci0, *fteftWM»|3ft*. TtLt}** ttft 

o tjb«*R£ n^o 

[0 12 0] ^©i"5 3&:*#«^t#?r«^co^n-Fn 
1 6<Z>JB2 0*lSWi:Hi;T*S©T?, -tft&GtfM&K: 

[0121] H2 2H f&3<D$mm\z&^T, mmm 

3^»llft*#«ffLT**3W»**n«IBC!>, CPU 2 

CPU2 5^ROM2 6rticia*$nfe^n 

[0 12 2] «2 0«]KM2:R«, MMftA«, 

aaHR^Wrfcfts (xt^-t^od. ^k:, ^30 

)0^4*n5 (X^>y^S2202)o ^-HX-fyfli 

ft* (Xt 1 ^7'S2202) o 
J0 [0 12 3] Rft*-F*«**SftT 

nfcW-fttt. o£f<DX^u>^S22(Mic:ii£r#, x^y^s 

2204 -S2210 G>**«£©fca&<Offi»i, m2<D&m 
Wf:|8t*Hl 7CDX5^:/S1702-S1708 0>«l31t^: 

[0 12 4] X^^^S2203 OfllHOflFJk R**— F 

^M^nr^nn x^^^s22ii icjk^ MBx-r 

^7i^n^xT i ^7's2202 cio, nff*nt^ntf, 
40 ^©^cs^x^^n^^f-^ j ^THVXt 

t59-^RAM3o h<Dtt#m&mmm&mfe*n 

£ (X^y^S2212) 0 JKOJtf^?-^ 1 tt, ^2 ITtk 
$ ft * «fc -5 Ti^Wm^^T 57*fWJ> 
^^bti^ B 0 2 1OTO1 ^co^-?-^ i £ 

oTJt^^ft^o 

[0125] ^t^^t, iUWyf3 4Aottl:M 

3^«5e*fti (X^«y^S2213)o ^CDiiem, »ff$ftT 
56? Vi3i^ft«X7 L s/^ f S2202 ^10, Wf^SftTVifttf, 
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X^^yS2212 TK2n;c r ;"^RAM 3 0 ±<D^p 

a, b, c, • - j ©5^©tt*co|t^ 
[0 12 6] ^<D$>h, 7s"ry?S22Q2 fcBS D ±ftCD» 

ft*«tl ( =1,2,3, - ■ - ) tl^bStlT, 
^S^WTSW^M^CDWl*^?-^ k (h, f, a, c, b, 

[0 12 7] C "T, H30DSP 2 8fr5»i*T*A 
/D*«*7§WfflA$n5t, CPU2 SIC***** 
*dD5^*«l314:bTH2 4 CD A/D^&jftT-f >^^^ 

ura**»r3*u r ;-^RAM2 7^}co^^fatft 

«*rtOH2 5T^n5f-^j, kOTOSP2 
8i:^i±13n (*^:/S2401), 0 2 2Xtt02 3 0>* 

[0128] 026, 02 7ft BI4CDDSP2 8l:ft 
V^T, zsa >ROM2 8 2 fcfE***l/tV-f ^7 

[0 12 9] f^0tI*5V^T. ^-r-y^S2601 ~S2607 

907 0>«rf£££<Eli;"C**0>T, -t©KWtt*l»T 
So -Dg\Z. *t^:/S2608 -S2611 ©*7*rffi»fc*fr 30 

MT5jS7Hl/^tbT, 9-^RAM3 0^f,f 

OlBk#«0 7>r;U^«*CY, 2rcos0, r 2 
;^*ftROM2 9^S»*lfl$tl5 U^y^S260 
9). 

[0130] cuojz^fcK^tasn/t^-f^wfts^ 

V>T, 7>^y:/S2606 <D/\-f /^7,y j )l>?mm<Dfttn? 

seats (n) co^^tc^bT, ®2conji«tcBi"r ^? 

301 9CD*^y:/S1909 ©*&fcH«fc, S6COfe3£ 
MScHm (z) =H2i (z) T^$nS^k^«COD- 

/^^7>r;u^«ya^*frsn* u^y^s26io). 

[0 13 1] ^€ffc, f^0lkf«©X^D- 

^*«tfl-r*fe»a>7Y;^u>y«ai^ is 2 comae 

(*5 t y:7S2611). 
CO 1 3 2] ^OftCXr y^S2612 -S2615 £TCD#l 
3111. tB2©HilllWfc»!TSia2 0CD*5^:/S1910 ~ 
S1914 Offl31tR|«T»*. fO*t7-fW*|!tRO 5<3 



#Bf!¥5-2 3 9 0 

22 

«8tCY, 2rcos0, r 2 ^{tisns U^^^S2 

616). *i<Tz<D&mz&^Tf&\9m<DmMm&H 

ii (z) T^StiSD- J^U>yjMI^ s& 

2 0)*liWfcHTSH2 0CD^^y^S1916 CO^chf^ 
mznfttStlZ (^^iy^S2617)o 

[0 13 3] J^hCDSfj^CO^f-, T-»>yS2620 \Z&^ 
T, US?** I - j ©|*«#l~N*T»fc3ttSn& 
#6, Rj(D)X Yi^CO-tn^nOffe*^, 0 4CD^|? 
^2 8 5\Z&^Tftt>tl, 4 OftlMJMg 2 

8 6^T^9$n5utl:J:D, *7*ffirafcx^ 

[0 13 4] -CO^^^J-, m j #gC0X>^D-7 P m 

*^RJ(d)«, 02 5©J:5lc#jS#Jt6nfc!BkflWo 

» i f«o*fMYi(ii)i:**3n5fi 

[0 13 5] ft:45, H 1 9, 02 0MOT2 6,0 2 

[0 13 6] d s p ny 
MttTTto<, n> K/^:7^;l/^cDfc^|lS&£ 

essim Lft^\z^^xm^Lftmnmm\z 

^SbTfeJ;^. 
[0 13 7] £X tMW bfc^fcflJKis^T, & 

tifn mmm<Dm^fcm\z£zmmmm\zm~3^?t 
s^viT^jBdE^n/tfeco-c^^Tfe^bX^^. 

[0 13 8] 

mz\**ti:£<D&j*mwz&^T&mTzm 

tbT©a**&*a»tc«^-a-sc:t«^jiBt^:*. ^co 
[0139] waT=pRic*»a#**#^t# 
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ft*. 

[134] DSP<0*jsRHT*S. 

[05] DSPODtllB^Cly^igTft*. 

[136] BP FMt^>m—7mthf&<Dy 4 A^Jftdt 

[0 8] ;W/U7^WHl(z)£O^TfeS. 
[0 9] D — /^Tsy^f )V&H2t (z) CD#|/i£0T&£o 

[0io] n-/t7;^Y;l/^H2t(z) coft<h^05:tf« a? 

[011] P-/^7>f ;l^H2t(z) ©fiWftttHT* 
[0 12] a-/^7,y^)V^H2tiz) ©»t5feBIT»a. 
[013] A>K/X7,7>f ;W*Hl(z) - H2t(z) ©«tt 
[014] DWU 7 ^ HE (z) CDi^Tfe^). 

[0 15] n-AX^^^5'HE(z)co^0Ta&^o 
[016] | QJ(d) ! £Rj(n)CDB1^0T&£„ 30 
[017] »2©**«IC*^*CPUfoW"r*»fP7 
P— — 

[018] m2<nnmM\z&tfz>AD&ymT<i 

[0 19] »2<Z>*lfi«tC*ttSDSP#3 — 

[0 2 0] »2©*Jfi«^*»tSDSP#3— 
Ht5»f^7P^t"h (^CQ2) Tfc£o 
[0 2 1] »3(Z>*16«IC*t«, *#fl»fc*JW» 

[02 2] W3©*M1l^tt*CPUfcBIT*»ff7 

[02 3] SB3<O^JH«lc*^*CPUtWTSftff7 
P — — h C-tO 2) T&£ 0 

[0 2 4] »3<Z>IMi«^*^A/D*«ST<>^ 
7yM:it^7P-ft- 

[02 5] ^-^RAM©*F»«Wft7 s --5'B1MI* 

[02 6] 3I3(Z>^*«^4J^*DSP#3 — ^ffl3S^ 
Hn«l^7D-^-h «-<Z)l) T&£ fl 50 
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[02 7] *3©*li«|fcWt*DSP#3--^jBl31IC 
B5TS*jf£:7P— — h (*©2) T&S. 
[02 8] ^^CD£^/&0T&*o 
[02 9] BPFCD^^^CDI^J^^^I! 1 *^., 
[03 0] i/>±^—X : gtAJ*<D^:tl j en<D7s^?h 

1 ifX-fyf 

2 BIISWM 

3 CPU 

4 f^ROM 

5 %&m&"r-*? 

6 X>^D— 7"^— ^ 

7 MW« 

8 

9 TV^JMMFflW 

i o D/A&mm 

1 1 7tDif*t«* 
1 2 t *Mt#l£iM|Drft 

13 v-r^ 

14 v^^r>y 

15 «^r«9 
16,17 BPF 
16' BPFP 

l 8 x>^p— r/HMtiinift 

1 9 X>^P~-yfg^ 

2 0 VCA 
2 1 

2 2 UA«*««» 

2 3 T>y 

2 4 xt:-* 

2 5 CPU 

2 6 ROM 

2 7 RAM 

2 8 DSP 

2 9 7^M«*ROM 

3 0 «7 — AM 
3 1 ft*84ilIIK 
3 2 D/A£&3g 
3 3 ^—4^— K 

3 4 W^yf 

35 ^^r>y 
3 6 r>y 

3 7 P— /^yj)l? 

3 8 A/D» 

3 9 T>7 

4 0 XfcT— # 

4 1,4 2,4 3 AX 
4 4 t flftfcM£0HR 
4 5,4 6 BPF» 
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4 7 
4 8 

4 9 

5 0, 
5 2 



5 1, 57, 5 8, 6 5, 66 
5 3, 54, 59, 60, 61 



(14) 



»M¥5~2 3 9 0 
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